A novel secondary acyl chain in the lipopolysaccharide of Bordetella pertussis required for efficient infection of human macrophages.
Lipopolysaccharide is one of the major constituents of the Gram-negative bacterial outer membrane and is a potent stimulator of the host innate immune response. The biosynthesis of the lipid A moiety of lipopolysaccharide is a complex process in which multiple gene products are involved. Two late lipid A acyl transferases, LpxL and LpxM, were first identified in Escherichia coli and shown to be responsible for the addition of secondary acyl chains to the 2' and 3' positions of lipid A, respectively. Here, we describe the identification of two lpxL homologues in the genome of Bordetella pertussis. We show that one of them, LpxL2, is responsible for the addition of the secondary myristate group that is normally present at the 2' position of B. pertussis lipid A, whereas the other one, LpxL1, mediates the addition of a previously unrecognized secondary 2-hydroxy laurate at the 2 position. Increased expression of lpxL1 results in the appearance of a hexa-acylated lipopolysaccharide form with strongly increased endotoxic activity. In addition, we show that an lpxL1-deficient mutant of B. pertussis displays a defect in the infection of human macrophages.